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Effect of arsenic stress on the growth and metabolism of the wheat root

system

ZHU Yun-Ji' WANG Chen-Yang! Ma Yuan-Xi* Xia Guo-Jun' WANG Yong-Hua' 1. National Engineer-
ing Research Centre for Wheat Zhengzhou China 450002 2. He'nan Agricultural University Zhengzhou 450002 China

Abstract Effect of arsenic stress on the growth of root system and metabolism of active oxygen were studied in water plant-
ing and pot culture experiments. The results indicated that with the increased As concentrations the number of radicle and
the secondary root decreased and the total length of root shortened and the volume and weight of root became less the ac-
tivity of SOD tended to drop.The content of MDA went up and the relative permeability of plasma membrane rose with the
increasing of the concentration of arsenic. The same tendency was also observed at the over-wintering stage jointing stage
and filling stage of wheat development.
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4.18mg/kg AAS
1.1.2 25 50
100 150 200 250 300mg/L 7d 10d
1.1.3 25cm 26cm 11kg 50 100 150 200
250mg/ kg 7d 3

1/20 3/20 5/11
1.2
1.2.1 DDS-11A
1.2.2 MDA 12 TBA
1.2.3 SOD 1 0.4g
10000r/min 20min
2
2.1
1 50 ~ 250mg/ kg
200mg/ kg
32.9% 63.9% 100mg/ kg
2
1
Table 1 Effect of arsenic stress on the growth and development of wheat root
No. of secondary root Volume of root Dry weight of root Dry weight of above-ground part
Treatments
mg/kg No./Plant  CK= % ml/Plant CK=+ % g/Plant  CK+* % g/Plant CK+ %
0 34.8 — 6.7 — 1.08 — 2.16 —

50 35.0 +0.57 6.8 +4.5 0.99 -8.3 2.20 +1.9

100 26.8 -22.9 4.2 -37.3 0.84 -22.2 1.89 -12.5

150 24.6 -29.3 2.5 -62.7 0.50 -61.1 1.59 -26.4

200 13.5 -61.2 2.3 -65.7 0.39 -63.9 1.45 -32.9

250 10.2 -70.7 1.7 -74.6 0.37 -75.0 1.23 -43.1

r -0.970" " -0.950" " -0.969" " -0.977""
25 ~ 300mg/L
25mg/L 7d 10d
10d
150 200 250 300mg/L 2.79.024.7 32.9 1.4 1.6 2.32.5
50mg/L 200mg/L

2.2
2.2.1 SOD SOD POD CAT
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Table 2  Effects of arsenic stress on the relative permeability of membrane of wheat root system
1/20 3/20 5/11
Over-wintering stage Jointing stage Filling stage
Treatments % % % % % %
mg/L Relative Increase over Relative Increase over Relative Increase over
permeability CK % permeability CK % permeability CK %
0 19.13 — 30.28 — 53.19 —
50 19.14 0.01 30.78 0.05 53.37 0.18
100 22.40 17.09 37.06 22.39 55.20 3.78
150 25.87 35.23 54.92 81.37 69.13 29.97
200 30.91 61.58 62.40 106.08 78.85 48.24
250 41.04 114.53 70.10 131.51 95.97 80.43
r 0.939" " 0.971" " 0.940"
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50me/kg 100mg/kg
150mg/kg 250mg/
35% 114% 81% 131%

50mg/L.

100mg/ kg

100mg/ kg SOD

1984 4 1 34~45.
. 1989.101 ~ 139.
1993 26 6 50~ 58.
1996 16 2 147 ~ 153.
1993 13 5 367 ~371.
1997 5 49 ~51.
1996 3 33 ~34.
1984 5 21~23.
— " ? . 1985 18 4 9~ 16.
1996 22 6 712~719.
1983 5 46 ~49.
1984 6 605~ 615.
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